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Note: Long Answer Questions. Answer should be given in 800 to 1000 words.
Answer all questions. All questions are compulsory.

Section—-A
Qus - A Sifeipas 3id - 18
Maximum Marks: 18

1. U%h 3N ¥q & SHEAleR el & uRd: s Mol & fory uah eieis ffad
PIRTY |
1. Derive an expression for moment of inertia of a solid cone about its vertical
axis
2. NG |7 & SR & g @1 faRau T g9 AR 9 | SIfsg |
2. State and prove the principle of conservation of Linear momentum.
3. JId 9 BT IRHINT BT ToIT 9 foly Udh &9dh U HIfoTg |
3. Define escap velocity and obtain an expression for it.
Section-B (@vs— 9)
4. 9T & IRI R I 9 W AT gY SUUE DI A Td Ralegd- 99 &
forg @iote e BT |
4. Derive expressions for the velocity & revolution time of a satellite in
circular orbit around the earth.

5. qUigy fb fhdll €U & a1 URGds & 9T &R A WX IARIUT 3Tl
?zC:—ta%W@ﬂT%I

5. Show that the time rate of change of angular momentum of a particle is

: Lo dl
equal to the torque actingon it T = —

6. Srecdig T otsard (Non Intertial) WA ¥ M0 T FASIA & | SQREY
A2 AT HIFY |
6. What do you understand by Inertial & Non Inertial frames? Explain with
examples.
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Long Answer Questions. Answer should be given in 800 to 1000 words.

Answer all questions. All questions are compulsory.
Section — A

QU - 3 Siferpaw 3id - 18
Maximum Marks: 18

. WS ATEd T BT ARG BT | AR 3Mad T R gY fhdr fivs &t

A & oY gah & RIfud $HIfY |
Define simple harmonic motion. Establish the equation of motion of a body
oscillating in simple harmonic motion.

Jf~ad Tl T [ HEd B | SEFled Qldd @ v fSwage
FHIEHROT YT HIFTY |

What is damped oscillation? Derive a differential equation for damped
oscillator.

IR R fhd Ped & S T4 B Idl DI Sooldd DITSTT | STURTTHT
N B e doT TudiHed &l R dafed gassyd |

What are stationary waves? Give conditions for their formations. Discuss the
needs & antinodes in stationary waves with diagram.

Section-B (@vs— «)

UHTe & SR RIGId BT Seokd IR gY ARAT DINY | $HD SYAN Bl
ERIERN

State and explain the Doppler principle in light. Give its applications.

N gMIMS fShae Ued & forw R¥ece MM & A1 U BTy |

Find the resultant amplitude for n harmonic diffraction pattern.

RIINIE T7T BT 31T dR & U ol uap fafer &1 awsmsy |

Discuss a method for the measurement of reverberation time.
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Note: Long Answer Questions. Answer should be given in 800 to 1000 words.

Answer all questions. All questions are compulsory.
Section— A

Qo - A Sifeipas 3id - 18
Maximum Marks: 18

. faera Wfa # ©ta & o @1 faRed qen g HIfg |

1. State and prove Gauss’s law in electrostates.

B

N oo o

7-

fOe[d@ ORT | @A 9l oW R & foly gRaia 839 & Joid
RrepTfer qorm fe@rgd fb g0 uRAeIdl & BRI R ey e, 72y fdg
R FRGIT &F BT AT ¢ |

Derive an expression for the magnetic field inside a long Solenoid carrying a
current i, and show that the fields at the ends of such a solenoid is half of
that in the middle.

BT &g & |1 R 7 ° g DINY & REIRTEG—as o1 83w,
Bl T & TP a9 H Yblch M BRI &7 & SRIaR BIaT o |
What are the factors responsible for Hysteresis loss? Prove that the area of
B.H. Curve is equal to the hysteresis loss per unit volume of the specimen in
one cycle.

Section-B (@vs— 9)
qoira @ a7 ABCD & d=—fdwg 0 9= uRumT faggd e @l Torr HIfiy |
Calculate the resultant electronic field at the centre O of the square ABCD of
the side ‘a’ meter.
Establish the relation D = EOE + P.
ARIdel & i a1 fIRay qar ST wifde #gcd 9argd |
State Maxwell’s equations. What are their physical significance.
4 H0HI0 X FAMIR I & &R dRI ¥ 20 VAR @1 fagld o1 varfzd &
T 2| ISP IR & UPTh oHlg IR o dlel g Bl ITUMT HIFOTY |
A current of 20 amp. flows through each of the two Parllel long wires which
are 4 cm apart. Compute the force exerted per unit length of the each wire.
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Note: Long Answer Questions. Answer should be given in 800 to 1000 words.
Answer all questions. All questions are compulsory.
Section — A
Qus - 3 3ifeiBad 3l ¢ 18
Maximum Marks: 18
1 el 3fael SRR Jadd & oy gRug—3Ng 915y | 39 URY 3 Y gd I
Heh B B P garsd |
1. Draw the circuit diagram of a single state transistor amplifier. State the function of each
component used in this circuit.
2 CMRR ¥ @I 99 & ? OP-AMP & fofU S6&T A 98d & IT 9gd TGl B
1Ry, FHsIEy |
2. What is meant by CMRR? Explain weahes this should be very high or very low for an
OP-AMP .
3 fe—ArT & U &Y 9disy dT g HIfvT |
3. State and prove De-Morgan’s theorem.
Section-B (@ve— 9)
4 FET @I SRV diecsl dRITe W 31 aRE A8y T §9@ SUART aarsy |
4. Explain working of a FET as Voltage Variable Resistor and give its application.
5 U® P-N Siae ST & forg ued 1fi=d aRguel oT &1 /9 300° K w1 p A 2
150 MV TR 31T AT & foI SHPT Tamad! IR Hatfer |
5. The reverse bias saturation current for a P-N Junction diode is 11 A at 300° k.
Determine its ac resistance at 150 mv forward bias.
6 fr=foaRaa gferas garE &1 g FIfg |
A+(B.C)=(A+B).(A+0O)
6. Prove the following Boolean identity.
A+(B.C)=(A+B).(A+ ()
7 5 <1 w e oot faRed
(i) gaf==1 w9

(i) freg—tetrg



(i) 3rg T RCHRS |
7. write short note on any two

(i) The Venin’s theorem

(if)  Flip-flop

(iii) Half wave rectifier.
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Note: Long Answer Questions. Answer should be given in 800 to 1000 words.

Answer all questions. All questions are compulsory.
Section— A

Qus - 3 3ifeiBad 3l ¢ 18
Maximum Marks: 18
1. (31) &= Tfadr @ YoM 9H B HUH T Se R @ Reafa
H 89 arel gRaaHl @ 39 9 | IR B |
(a) State first law of thermodynamics. Using this law explain the change of
states undergoing a closed system.
@) TP fham u=t S & 273 K R &1 Yo R4 fr<aar @ 373 K
@ §UD H A | O YT BT g 373 K IR UgEAr § A g qel
S RSR & Terdl gRadd T S1d BTy |
(b) One kg of water at 273 K is brought into contact with a reservoir at 373
K. When the water has reached 373 K, find the entropy change of the
water & heat reservoir.
2. (@) 9 Ho T g B fod @ed §1 Rig INTT f&5 ST U %o
gl & a7 T fawg ward il 7 |
(a) What do you understand by loath function & poin function? Prove that
heat is a path function & Entropy is a point function.
@) v For SuE HEd a 800°c e A 30°C & g B HRar B
S BT 7T JAMSCYE W HHI R &1 §a9 HH X KW H FIT
BT |
3. (3) S TP H Ac B & ufaquied v d fov fasil ST g9 3
ST GRacH & forg <7 S RO &1 smazgsdr & 2 |
(@) To produce network in a thermodynamic cycle a heat engine has to
exchange heat with two thermal reservoirs. Explain it.




Section-B (@vs— 9)
. U BT gRIIT HINTT | gensy b et 9 &) g-9adl dadl did W)
fordR et 2

. Define Enthalpy. Show that the enthalpy of an ideal gas depend only on
temperature.

FHre g P ded & | IRl gfihare o IR 3 9915y oy <% &1
=TT Il 2 |
. What is a Carnot cycle? Explain the four process which constitute the cycle.

. T4 erfdhg Reed @ fog e o9 e aarsd | Bifeg Rieeq A aRkgoe
T AT B | gHssy |

. Give the Gibbs phase rule for a non reactive system. Why the tripe point
system is is non variant. Explain.

. S[A—SiedT UHTd B ARAT HIVTY | g4 19 fbd Hed & |

. Explain Joule-Kelvin effect. What is inversion temperature?
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Long Answer Questions. Answer should be given in 800 to 1000 words.

Answer all questions. All questions are compulsory.
Section — A

QU - 3 Siferpaw 3id - 18
Maximum Marks: 18

@) W @ fgfisa A gRT |faaxer el &1 9991 F9ssy @ o diss @
forg s =1d @ISy |

(a) Explain the formation of interference fringes by means of Fresnel’s Bi prism and
derive the expression for fringe width.

(@) FaRTNg Sl W AU T FAST & ¢ WHsNgd, I & fafr= (Wa) g
S (@ T e @) @faever T8 gwid §

(b) What do you mean by coherent sources? Discuss why two independent sources of
light of same wavelength cannot show interference.

(37) forelt wfSar @1 faviee e 9§ oMY T F9sId 2 |
(b) What do you understand by the resolving power of a grating.

@) <oisd 5 el Ue g9 wor W g AT @ e emar 50804 @
foru 9 s=ie~ W 5 X 10% ¥ a1fdre =€F & ahar |

(c) Show that for a transmission gratting with one inch ruled space that resolving power
cannot exceed 5 X 10% at normal incidence.

(31) Dectse fohved # fg MUadd o TSy | B9 RSy wied &I kil © |
(a)Discuss double refraction in calcite crystal. What are the retardation plates?

(@) TP Sl fohved # g emadd @ 3T Rigid @ e $Iy |

(b) Explain Huygen’s theory of double refraction in a uniaxial crystal.




L

Section-B (@ve— 9)

UTYeIRTE §9a99 | MY T A © | ARAT DI |
What do you understand by Population inversion? Explain.

FacS fved & fog afd o dom (e &1 HHe: A1 15418 TAT 15508 B Al =T

3 5000 A @ forv 0,032 MM A wie @ oy B ReST &1 7 ST BT |
The values of [10 and [t€ for quartz are 1.5418 and 1.5508 respectively. Calculate the

phase retardation for 5000 A. When the plate thickness is 0.032mm.

JMMfedhd HIgad FT B © | SHd = AGId BT Aiera FHsIE |
What are optical fibers? Explain its basic principle with diagram.
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Section — A
Qus - 3 3ifeiBad 3l ¢ 18
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1. AfeERar & fatre Rigra @ IRSAT garsd 9T AR & B/UMIRY THIGROT BT
e BT |
1. State Postulates of relativity (STR) and deduce horentz transformation equation.
2. Tl L o9 @ R« @ ta &u1 @& U faffm fd @ forw sif$mR &1 aiaror &a
PN T fe@rgy b $9 HU BT I Jed oIwlg L & ¥ BT GShAgurl il
2 |
2. Solve Schrodinger equation for 1-D motion of a particle in a box of side L and show that
its Eigen value is inversely proportional to square of side L .
3. AP & THAT—&T BT g HINTY |
3. Explain mass-defect of nucleus.
Section-B (@ve— 9)
4. TEH HicR ARl TSl DI MR IHTE JIT BRI AfS UeTd ReR & dO Bl o ls @l
3
feem # S« fer & e & ?
4. What will be apparent length of the meterstic measured by an observer at rest when the
V3
stick is moving along the length with a velocity 5 a.
5. e B FeENg URGeIT B JIHREId & Rigra 9 &9 Sooled 8T & ? e
HIFTY |
5. How does the concept of Bohar’s orbit violate the uncertainty relation? Explain.
6. ST Ufdca—erg & SR fha—fHa HReTor & Al BT urel= BT © |
6. What are the conservation laws obeyed during radioactive decay.
7. X- R0 WaeH & IR U9TT BT ATRAT HIFY |
7. Explain Auger effect of X-ray spectrum.
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Note: Long Answer Questions. Answer should be given in 800 to 1000 words.
Answer all questions. All questions are compulsory.
Section — A
us - 3 3iferBaT 3 ¢ 18
Maximum Marks: 18
. | 2
1. frg s V4F(r) = F"(r) + ;f'(r). |
1. Prove that V2f(r) = f"(r) +§f'(r).
2. I yHg &1 forRay qen g iy |
2. State and prove Stokes’s theorem.
3. fddl Ria® @1 10 IR BT H WRIGARN &I 0T ST, ST
()i gs (ii)58s, 5 (ii)3gs 7caada (iv) 7 g8 dAT 3
T, 3Md B |
3. Calculate the probability that in tossing a coin 10 times we get
(i) all Heads (ii) 5 Heads, 5 Tails (iii) 3 Heads, 7 Tails (iv)7 Heads,
3 Talils.
Section-B (@vs— 9)
4. I ¥ =xi + yi + zk; ey |
N o= el = 8
(i) Vr = ~ e (ii) ?(r) —
4. if ¥ = xi + yi + zk; show that
Nooe =T o wedy = =7
(i) Vrr = - (ii) ?(r) r3
5 T e ey A = (k2 + xy2) i+ (y2 + x2y)i 2| o=y 6 a8 &8
AU & qAT 3ABI Afee fava Frprford |
5. A vector field is given by A = (x + xy?)i + (¥* + x?¥)i show that

field is irrotational and find the scalar potential.



S

N

TdH afesr &= F=x2i+zi+ yzk Th SEIK
O<x<g0=<y<h0<z<c¢®IqIAT gN TRA a7l &FBHA A
oy 21 [[ £.d3 & Tom AR

Vector field ﬁ =x?l+zi+ yzﬁ? defined over the volume of the cuboid
given by 0 < x < ;0 <y < b;0 = z < ¢, enclosing the surface S.

evaluate [[ f.d3
YIRIGAT & aTgATHId YT BT Soold BTV JT Rig BT |

State and prove Binomial theorem of Probability.
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Note: Long Answer Questions. Answer should be given in 800 to 1000 words.
Answer all questions. All questions are compulsory.
Section—-A
Hug - 37 siféipad i - 18
Maximum Marks: 18
1. FHIHROT
2 d%y pd%y | dy _
XC —+ 3x° " —+ x— = x + logx
=t ot X+ + logx &1 g1 SN |
1. Solve equation
x? .:1"3_y+ 3x2d2y+xdy+y = x + logx
dx? dx? dx
2. Udh gmEd fdgfad—arg® a1 E Sinwt 2ol A § S Y WP T qAT & W
IR frar wram g1 ey uRuy § fg@ gt &1 9H
EW .
——— . (Coswt — cosnt) 2| w&f n? = 1/LC |
ine—w=JL
2. An alternating E.m.t E Sinwt is applied to an inductance L an capacitance C
in series. Show that the current in the circuit
. EW .
IS 79 (Coswt — cosnt). Wheren? = 1/LC.
3. Wer f(x) & forg BRax soft sra $IY

el fX)=x+m forO=x<=m



X-mfor—mT=x<0
R f(x+2 1) = f(x).

. Find the Fourier series for the function f(x).
fX)=x+r forO0=x=m
X- for—m =x < 0
f (x+2 ) = f(X).
Section-B (@vs— «)
. TR FHIGROT BT GRINT DTG TAT FHHROT
P=log (Px-y).
. Define Clairaut’s equation and solve

P = log(Px — y).

. THIHROT
d3y d?y 4dy
—3—+ — 2y =¢e* + Cosx.
dx? dx? dx 4
. Solve
d? d? 4d
j,}—3 y+ y—2y=€x+CDSS€'.

dx?3 dx? dx

AR x4+ ¥+ (z— a)® = b*W T e I I, e =
31e7 IR Rerd 8, & foru 31if¥re sradher dHiavor forRay |

. Find partial differential equation of all spheres whose centre lie on Z-axis

and is given by the equations. x? + y? + (z — a)* = b* Being

constants.

| BRER A B ReReeie @1 o R |

. Write Dirichlet’s condition for a Fourier series.
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Note: Long Answer Questions. Answer should be given in 800 to 1000 words.
Answer all questions. All questions are compulsory.
Section — A
QoS - 31 Jiférpad s ¢ 18
Maximum Marks: 18
1. FfaRad o= Wi WUTE® (RU) & foly TR dersd qAT SIgART T
V(r)=0 AT r < a
oo I r = a
1. Consider infinite spherical well
V(=0 e r < a
oo I r = a
Find wave functions and allowed energies.
2. f=IfaRad e=cer &1 TUET HI
[hz,7?] gt [Lz,p®] W& rf=x?+y®+z° QW
P? = px? + py? + pz*.
2. Evaluate the commentators’ [hz,1?] & [Lz,p?]
r? = x? 4+ y? + z2qn P2 = px? + py? + pz?.
3. WKB df~dhcs &1 YANT HRd U BMI-Id 3MMNeley & foly rHfa ured
Soit e |
3. Use the WKB approximations to find the allowed energies of the harmonic

oscillators.



Section-B (@vs— )
1. TRoFET & ARFad & RIgra &1 FEadl | 9188 & UUH $HE o) BT
frepTfer |
1. Find radius of Bohr’s first orbit with the help of Heisenberg’s uncertainty
Principle.

2. 3ETmYe yH fRay den Rig IR |

2. State and prove Ehrenfest theorem.
3. U e AHUT HUN X=—= () SRl H ¥ | A Sz Sx AT & A1

+§H%—£$Wﬁaﬁa%wmﬁwsﬁﬁ?

3. Aspin- z particle is in the state [ =iE (”2). If Sz and Sx are measured what

-
p 2

are the probabilities of getting + 5 and — g
4. Tr=faRad fh=gl a1 R ARie faRkay
@) fe<ira aRmmofia=or (b) 99 Af<Tdhed (¢) TARFTR T ExeTT 99 |
4. Write short note on any two
(a) Second Quantization (b) Born Approximation (c) Symmentries and
Conservation laws.



